Two 3D isomorphous and isostructural complexes, namely, [Zn(BDOA)(bpy)(H 2 O) 2 ] n (1) and [Cd(BDOA)-(bpy)(H 2 O) 2 ] n (2); (BDOA = Benzene-1,4-dioxyacetic acid, bpy = 4,4'-bipyridine) were synthesized under hydrothermal conditions and characterized by means of elemental analyses, thermogravimetric (TG), infrared spectrometry, and single crystal X-ray diffraction. Complexes 1 and 2 crystallize in the triclinic system, space group P-1 and each metal ion in the complexes are six-coordinated with the same coordination environment. In the as-synthesized complexes, BDOA 2− anions link central metal ions to form a 1D zigzag chain [-BDOA 
Introduction
Metal-organic frameworks (MOFs) have been attracting enormous interests not only the combination of organic ligands and metal ions can construct a large number of intriguing aesthetic and unusual topologies of novel polymers but also they allow the rational design strategies to construct porous materials with high surface areas, predictable structures and tunable pore sizes to target some specific functionalities, which may potentially lead to industrial applications including gas storage and separation, adsorption catalysis, guest exchange, ion exchange, molecular recognition, molecular magnetism, nonlinear optics, and luminescent, etc.
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Naturally, multidentate organic ligands like polycarboxylic acids are recommended as the linkers of metal ions to polymerize into extended open frameworks, because these ligands may potentially provide various coordination modes and favor the construction of multi-dimensional complexes.
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Specifically, flexible linker H 2 BDOA exhibits several interesting characteristics: (a) it can be deprotonated to generate HBDOA − and BDOA 2− by controlling the pH values carefully, which allows it to display various acidity-dependant coordination modes; (b) chelating and bridging coordination through carboxy oxygen and ether oxygen atoms benefit its versatile bonding fashions; (c) the phenolic oxygen atom may function as electron donor to form hydrogen bonds; (d) it features as a combination of rigidity (benzene ring) and flexibility (pendant carboxylic arms) which is favourable for the construction of multidimensional MOFs.
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Herein we wish to report the synthesis, structures, thermal analysis, and luminescent properties of two 3D MOFs obtained from the self-assembly of bridging ligands benzene-1,4-dioxyacetic acid and 4,4'-bipyridine, which are formulated
Experimental
Reagents and General Techniques. All starting chemicals are analytical grade and used without further purification. Elemental analysis was performed with a Perkin-Elmer 240C elemental analyzer. Fourier transform infrared (FT-IR) were recorded with an AVATAR 360 FT-IR spectrometer (KBr pellets, in the region of 4000-400 cm −1 ). The crystal structure was determined with a Bruker Smart CCD X-ray single-crystal diffractometer. Fluorescent data were collected with an F-7000 FL spectrophotometer at room temperature. Thermogravimetric (TG) and differential thermogravimetric (DTG) analyses were conducted with a Perkin-Elmer TGA7 system under flowing N 2 stream (flow rate 40 mL/min) from room temperature to 1000 o C at a heating rate of 10 K/min. Synthesis of the Ligand of Benzene-1,4-dioxydiacetic Acid (1,4-H 2 BDOA). A mixture of Chloroacetic acid (8 mmol) and 1,4-Benzenediol (2 mmol) in water (20 mL) was stirred at 80 o C for 2 h. The pH value was maintained at 11 by dropwise adding of sodium hydroxide solution (1.0 mol·L
−1
). Then the reaction mixture was cooled to room temperature and was adjusted to pH ≈ 3 with HCl (1.0 mol·L X-ray Crystallographic Determination. X-ray diffraction measurements of complexes 1 and 2 were carried out on a Bruker Smart CCD X-ray single-crystal diffractometer. Reflection data were measured at 296(2) K using graphite monochromated MoKα-radiation (λ = 0.71073 Å) and ω-scan technique. All independent reflections were collected in a range of 2.01 to 25.00° and 1.97 to 25.00° for complexes 1 and 2 and determined in the subsequent refinement. SADABS Multi-scan empirical absorption corrections were applied to the data processing. 21 The crystal structures were solved by direct methods and Fourier synthesis. Positional and thermal parameters were refined by the full-matrix least-squares Table 2 . Selected bond lengths (Å) for complexes 1 and 2 method on F 2 using the SHELXTL software package. 22 Anisotropic thermal parameters were assigned to all non-hydrogen atoms. The hydrogen atoms were set in calculated positions and refined as riding atoms with a common fixed isotropic thermal parameter. Analytical expressions of neutral-atom scattering factors were employed, and anomalous dispersion corrections were incorporated. The crystallographic data, selected bond lengths and angles and hydrogen bonds for complexes 1 and 2 are listed in Tables 1, 2 , 3, and 4.
Results and Discussion
The IR Spectra of the Complexes. Complexes 1 and 2 are insoluble in common solvents such as CH 3 COCH 3 , CH 3 CH 2 OH, CH 3 OH, CH 3 CN, and THF, but slight soluble in DMSO or DMF. The structures of 1 and 2 are identified by IR, elemental analysis, and X-ray diffraction. High yield of the products indicates that the title complexes are thermodynamically stable under the reaction conditions. The IR spectra of 1 and 2 are similar. The strong and broad absorption bands in the ranges of 3437 cm −1 in complexes are assigned to the characteristic peaks of water molecules in coordination. 23, 24 The strong vibrations appeared at about 1586 cm −1 and 1595 cm −1 in 1 and 2 are ascribed to the coordinated carboxylates. The absorption bands at 1055 cm −1 is attributed to stretching vibration of the Ar-O-CH 2 . The absorption at about 830 cm −1 is related to the p-disubstituted benzene stretching vibration. 25 The same conclusions are also supported by the results obtained from X-ray diffraction measurements.
Structural Description of 1 and 2. The single-crystal analysis reveal that complexes 1 and 2 are isomorphous and isostructural, crystallizing in monoclinic space group P-1. Here, complex 1, [Zn(BDOA)(bpy)(H 2 O) 2 ] n is selected as an example to describe the formation of 3D structure in detail. The coordination environment of Zn(II) centers in complex 1 is shown in Figure 2 (a). Zn(II) atom situates in the centre of the complex with two oxygen atoms belonging to two molecules of BDOA 2− and two from water molecules occupying each vertex of the equatorial sites, while two nitrogen atoms deriving from two molecules of bpy locate in the apical positions along the axis, as a result, it makes a slightly distorted octahedron geometry (see Figure 2 
26,27
In the as-synthesized complexes, two kinds of 1D chains are observed, namely, BDOA 2− anions link central metal ions to form a zigzag chain [-BDOA (2)) play as the bridges between the coordinated water molecules and carboxylate groups of the adjacent 2D layers. Some other hydrogen bonds (e.g: O(1W)-H(1WB)LO (3)) are in favour of maintaining the stability of the architecture of the complexes (see Figure 3(a) and Table 4 ).
In the 2D grid-like layer, the dihedral angles between carboxylate and benzene are about 86.040° in the flexible BDOA 2− anions differing from those in free H 2 BDOA, which cause the formation of zigzag chain of [-BDOA 28-31 The luminescent properties of free benzene-1,4-dioxyacetic acid and complexes 1 and 2 have been investigated at room temperature (see Figure 4 (a) and Figure 5) .
To examine the possibility of modifying the luminescent properties through cations exchange, the solid sample of complex 1 was immersed in water (10 −4 M) containing metal cations to generate solutions at room temperature. Emission spectra of complex 1 in the presence of Cu
, and Hg 2+ ions with respect to complex 1 are illustrated in Figure 4 . It is seen that, as compared with solid state sample 1, the counterpart in the aqueous solutions exhibits emission bands with unchanged position but changed intensity. The emission intensities of complex 1 are enhanced gradually upon the addition of 1-3 equivalent of Cu 2+ (Cu(CH 3 COO) 2 ), and its highest peak at 585 nm (excited at 325 nm) is nearly a third times as intense as the corresponding peak of the solution without Cu 2+ (see Figure  4(b) ). When 1-3 equivalent of Zn 2+ (Zn(CH 3 COO) 2 ) is introduced, the emission intensity of complex 1 decrease to 1/2, 1/4, and 1/8 comparing to the original complex (see Figure  4 (c)). It is similar when Ca 2+ (Ca(CaCl 2 )) is introduced (see Figure 4 (e)). Different from the above-mentioned, the introduction of Cd 2+ (Cd(CH 3 COO) 2 ) and Pb 2+ (Pb(CH 3 COO) 2 ) into the water solution of complex 1 causes only minor changes of the emission intensities. Noteworthy, when adding 1-3 equivalent of Hg 2+ (HgCl 2 ), the luminescent intensities of complex 1 decrease rapidly (see Figure 4 (g) and Figure 4 (h)). The fluorescence quenching of complex 1 was perhaps due to the interaction of Hg 2+ with the original complex. The enhanced luminescent intensities of 1 in aqueous solution may be resulted from more effective intramolecular energy transfer from the BDOA 2− ligands to the central Zn(II); and this energy transfer process is accelerated upon the introduction of certain transition metal ions. The mechanism accounting for the luminescent feature of complex 1 along with its dependence on the co-existing metal ions is still under investigation.
As for complex 2, under the same conditions, the luminescent properties of complex 2 were also measured, the results showed that it has no luminescent selectivity to the metal ions above mentioned. But we find that the highest peak at 594 nm (excited at 323 nm) of complex 2 is lower than that of H 2 BDOA, bpy shows weak peak and Cd 2+ (Cd (CH 3 COO) 2 ) has no luminescent (see Figure 5) . Meanwhile, emission spectra of complex 2 in the presence of Cu 2+ , Zn
, and Hg 2+ ions are similar, as a result, complex 2 has no selectivity for these metal ions.
Thermal Analysis. Thermogravimetric analyses of complex 1 was performed in the N 2 stream from room temperature to ) to give rise to zigzag chains in the complexes. 3D supramolecular network of the complexes are assembled through hydrogen bonds between coordinated water molecules and carboxylate groups of the adjacent 2D layers. Luminescent properties of complex 1 showed selectivity toward Hg 2+ ions.
